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Abstract 
due to increasing use of non renewable energy sources and their limitations there is a need 
for search of alternate energy sources. As the use of non-renewable energy sources (fossil 
fuels,coal, gas, petrol, diesel) is increasing day by day due to increase in the size of 
population and demand of electricity they will get depleted in future. So it felts the need for 
search of renewable energy sources which will never exhaust in future. Among the all 
available renewable energy sources sun energy is best because it is huge in amount, free, 
clean and easily available.  Also wind energy is the important aspect form of energy for 
producing electricity. In this paper we have combine these two technologies for producing 
electricity. We are using the hybrid combination of solar energy and wind energy. This 
hybrid combination gives high efficiency and can make use of large barren lands, deserts, 
sun-rich wastelands. One of the important and major advantages of using solar hybrid 
chimney is that it produces electricity in the night also. In spite of when the sun light is not 
available in the night also producing electricity thereby maintaining and improving 
efficiency. 
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INTRODUCTION 
Motivation and background- In the 
recent times solar power is an striking 
alternative of electricity Energy due to 
growing environmental concerns and 
global oil shortage. India is located in the 
equatorial sun belt of the earth, thereby 
receiving plentiful radiant energy from the 
sun. The solar energy radiated by sun is far 
more energy in one day than the world 
uses in one year. This energy comes from 
the sun itself and is created by the process 
of nuclear fusion.  The two important 
function of sun energy is producing 
electricity and heating. In the solar hybrid 
chimney heating concept is mainly 
utilized. 
 
Professor Schlaich of stuttgart university 
suggested that power can also be produced 
by the hybrid solar system. Solar hybrid 
chimney is dealing with the same concept. 
The solar chimney power plant (SCCP) is 
based on the natural phenomenon that 
deals with the use of the thermal solar 
energy which involves earth surface 
heating and therefore the surrounding air 
heating by the sun light. This warmed air 
expands causing an upward buoyancy 
force promoting the flow of air that 
composes the earth atmosphere. The SCCP 
is a device developed with the purpose to 
take the advantage of such buoyancy 
streams converting them into electricity. 
For that, a greenhouse (the collector) is 
used to improve the air heating process, a 
tall tub (the chimney) promotes the 
connection between the warm air nearby 
the surface and the fresh air present in 
higher atmosphere layers and a system to 
convert the kinetic energy into electricity( 
the generator-turbine system). The entire 
phenomenon of heating is based on the 
greenhouse effect.  
 
Methodology- this is quite simple 
concept. The solar chimney has a large 
chimney at the centre of the field, which is 
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covered with glass. The solar heat 
generates hot air in the gap between the 
ground and the glass collector which is 
then passed through the central tower to its 
upper end due to density difference 
between relatively cooler air outside the 
upper end of the tower and hotter air inside 
tower. While travelling up this air drives 
wind turbines located inside the tower. 
These systems need relatively less 
components and were supposed to be 
cheaper. Glass pipes are used below the 
solar collector in which water is kept. 
These water pipes receive sunlight in the 
day time and the water inside these water 
tubes gets heated. In the night time when 
there is no energy from the sun, these 
water pipes emits heat and the air between 
the collector and the ground gets again 
heated and due to density difference 
between the hotter air and the cooling air 
outside the chimney the air moves toward 
chimney and drives the turbine-generator 
system. This generator produces 
electricity. 
 
 
                                              Fig 1.1 :  solar hybrid chimney power plant 
 
 
Fig : 1.2 block diagram showing operation of solar hybrid chimney power plant 
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Advantages of solar hybrid chimney 
plant 
 A single chimney plant with large 
suitable glazed roof area and chimney 
height of 600-700 m can generate 100 
MW to 200 MW electricty therby 
such number of chimneys together 
can replace a large nuclear or thermal 
power plant. 
 Asia is a big continent with massive 
unproductive and waste lands. It can 
make use of these lands for producing 
electricity. 
 It is a hybrid combination which 
makes use of two improven 
technologies of solar and wind power 
for producing electricity thereby 
increasing effeciency. 
 Glass tubes are used in solar chimney 
power plants which receives heat and 
day time and emit heat radiation in the 
night therefore warming the air and 
making the project to work in the 
night also.  So making project running 
24 hours. 
 It requires only a high capital 
investment. The electricity prices can 
be controlled by lowering  the interest 
rate on initial investments. Thereby 
making low cost electricity 
generation. 
 Lot of workers are involved in the 
project so providing the employment 
for country and increasing its GDP. 
Therefore contributing in the 
economic growth of country. 
 It can make use of both direct and 
diffused radiations which is very vital 
for tropical countries where the sky is 
overcast frequently. 
 It has less maintenance and zero fuel 
cost. Therefore our resources like 
coal,oil are reserved which is very 
crucial for developing country like 
india.  
 
RESULT 
One solar power chimney plant hasbeen 
build in mildura in australia in 2010. 
which has a generation capacity of 200 
MW. It has been a chimney height of 
1000m. Based on the experimental setup 
and study from that following results can 
be obtained.
 
 
 
Fig  2.1 the energy production costs of a solar chimney (2 solar chimneys with 200 MW each) 
Vs 400 MW coal and combined cycle power plants 
  
The above comparison shows that the cost 
of producing electricity by solar power 
chimney plant is 20% more than that of 
electricity producing by the coal power 
plant. This is due the initial investment 
cost in manufacturing. The investment on 
solar chimney power plant is 11,32  while 
for coal based power plant is 3,89 which is 
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nearly 3 times. Rest all other costs are 
lesser than SCPP.  
  
The fuel cost is zero and other cost is also 
less. In case of solar chimney the price of 
electricity is governed by the interest on 
fix investment whereas in the case of fossil 
fuel power plants the variable fuel costs 
are the deciding factor. The solar chimney 
power production will become competitive 
today by just reducing the interest rate on 
investment. The glass roof collector alone 
cost 50% of the cost of the plant so in low 
wages countries it can further be reduced. 
Also there is no ecological harm, 
consumption of resources not even for 
construction.  
  
 
Fig 2.2 Interest rate depended Energy production costs from solar chimneys, coal and 
combined cycle power plants depending 
 
The above graph shows the change in 
energy cost with respect to change in 
interest rate. As the interest rate is low the 
energy cost is lowest by the solar chimney 
plant while highest by the combined cycle 
power plant due to the fuel cost. As the 
investment in the project increases the 
interest rate also increases.  
 
The high investment cost is mainly due to 
the labour cost. But it in return creates jobs 
contributing in the high GDP of the country 
in addition with no costly import of fuel 
which is advantageous for developing 
countries like India. We have no choice but 
have to do something for making use of 
barren unproductive lands for the 
unprivileged peoples. 
 
CONCLUSION 
The entire project SCPP Presents an 
outstanding technological development 
enlightning considerable advances in its 
construction ,operation including its 
technical economical and ecological 
relevents facts.  In contrast with other 
social facilities, SCPPs can be used 
beyond and above power production. As 
india is a country of large barren lands by 
using this SCCP this  barren can be 
effectively used for the production of 
electricity thereby enhancing country’s 
economic growth and developement. Also 
it can contribute in the attainment of the 
predefined solar energy production target 
of india. Solar chimney power plant can be 
beneficial for the countries like asia,africa 
and australia which have lots of un-
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productive land and have a huge amount of 
solar radiations. It is very important for 
future because our resouces are limited 
except sun. But one of the major drawback 
is large highet of chimney is needed for 
large production of electricity. Also 
effecieny is low and initial cost of 
investment is high.  
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